Mechanisms of radiosensitization in iododeoxyuridine-substituted cells.
The radiosensitization caused by iododeoxyuridine (IdU)-substitution of thymidine in V79-171 cells is decreased by the presence of acetone during irradiation. Acetone, at 1 mol dm-3, removes almost all the increase in double strand breaks (dsbs) caused by IdU substitution, but removes only about two-thirds of the enhancement in killing. Similar observations were made with BrdU-substituted cells. The decrease in cell radiosensitization coincides with the removal of the additional dsbs. The protection afforded by acetone is assumed to be due to its scavenging of hydrated electrons, thought to be the active species causing enhanced DNA damage in the presence of halogenated pyrimidines. The residual component of IdU radiosensitization, which could not be removed by treatment with acetone, is manifest largely as a shoulder effect (Dq) and may be due to either a subset of non-scavengable, lethal dsbs and/or the influence of IdU on the fixation of potentially lethal damage. This study further demonstrates that halogenated pyrimidine-mediated radiosensitization consists of at least distinct components each associated with a different phenomenon.